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WL T T3 Lo AR B LA I 21 9 Tir 3
Y6 Fh(hed 2 b, A gh Y 2 F BURE L Bl A
AR LR EFIAAEY 3 1711 & 11 Fp o A7 i
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Tab.1 Results of water quality and plankton in aquaculture ponds

FrAa M PG T bR AU AR ) A

Physical and chemical index and plankton analysis in the aquaculture pond

JK i Water temperature/ °C

V%8, Dissolved oxygen/ (mg/L)

pH

EhBEE Salinity

J % & Total ammonia nitrogen/ ( mg/L.)

WAH 4 Nitrite nitrogen/ ( mg/L)

% Nitrate nitrogen/ ( mg/L)

S Total phosphorus/ ( mg/L)

iz £ Phosphate/ ( mg/L)

VA HLIK Dissolved Organic Carbon/(mg/L)
Y%L Total bacteria number/ (10°4~/L)

M4%% a Chlorophyl-a/ ( wg/L)

SR AE M)t Total phytoplankton biomass/ (10 ~*mg/L)
BRI s A W) i Total zooplankton biomass/ (mg/L)

28.1
8.34
8.627
3.7
0.13
0
0.72
0.25
0.07
50.07
9.73
52.104
4 820.77
550. 64

1.2 £ngit

SEHSR A 12 4> 1000 mL () HETE R, 23 01) 2
A 900 mL 525G K, LHBRA 3 ek (AC
H.GSH .G H) 1 PXIA, & 3 P17, H
Hr AC B A 50 me/L it 2% H i ( Actidione ) 7%
SR AW, CO A5 A0 R A B AR O A 5 GS 4
S 3 2 2 em 2o A7 FLYATEXTIF (Shrimp ) |
FEEAUIBUK IR 56 3 7 E By ikIE A in i, WO h
A 24 h @168 mg - C/L Y A % Bl
(Glucose) ;G 273l — R PEH N 8.4 mg - C/L 1Y
HIZTHE , 2 GS SEEw i AR rp P L s R i S, B
G 2H— UGS n S AT 7E B 28 bE Y BB AR INAEL I 5

Xf BRZH AT AR AL 3 OB BT A7 TR I 42 A
H{E E % PR ( New Brunswick Innova 43, eppendorf
A, RE) . FEIRTRE A S 6 4> LED SGi
BiZH (36 W, T3k i AT PR m), Al ) S Ak s
B R DG IR 12 he 12 h R SEO6 BR AR EE (O I
WFBOE NEER 7:00 FFAT, B 19:00 K4T) o #EIK
WEIRRE 28 C %3 180 r/min,
1.3 XWHE

S AL 120 h, SEHGHET 48 h 4 12 h R
1WRSEER IS 72 h B 24 h HORE 1R, HAREURE I
() WL 2, PRI A M EURE B ] 55 1 R 19 A,
B3 R19 556 K19 g,

x2 EUERTE
Tab.2 Sampling time
1R 2K 3K 4K CIRIPS 6K
First day Second day Third day Fourth day Fifth day Sixth day
19 5 7 55519 5, 7 5519 48 19 5 19 5 19 45

1.3, 1 K bril & 7 ik

IKFEZE 0,45 pum Y8 A 2 AERALUE IR (136 2%
) flg S, I 5E P AR AT HLBK (dissolved organic
cartbon, DOC) . & fi2 4 & #l & ( dissolved total
nitrogen, DTN) | ##%2 £h ( phosphate , PO,*") i}

3% a( chlorophyl-a, Chl.a)""® | DOC 5} H% F
SrHTX (B8-S Multi N/C 2100, 72 [5 53 £ ) il &,
DTN {7 SR FH 1 2ok ik 2 390 905 ik 0 D't 0l B 1k
PO, " R AR L0 YOG BE 1, Chl. a SR AN
il 53 66 E s o
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1.3.2 4t 8o ik

MR THECR ] AODC 325, S5 B 1 mL /KA ]
0. 9% A= FEE /K 73 | ¥ ¢ 10 4% (100 £ 1 000 %,
FEHCRE B 1 mL 22 0.2 pum 58k iR K 308
(@25 mm,Nuclepore /3 5] ) WG, BriEEH 1 o/
LI ERS PR (42 0. 2 wm o JE &3 I8 ) ¢ 5
min, H )R J5 EAZ AR % SO0 BAEE (BXSO,
FABARE ) HACT o KRE 4N B A 5% 5
NG

E=x- - T (1)

|

L
, vV
K E FEa b A e & i, D/ mb O & TR
S A SR - IR, A5 S, A IB R A R AR,
mm’ 5.5, Ay {5 fC B 4 L T AR, mm® 5 VO BORE
TRF, L T BEAS 2
1.3.3 PRI RGNS 7 ik

TRUFFE Y B 10 mL ZKRE B H2 48 5 FOILR

1 4% 1) HE 1 5, FH 0 32 S 5E vk (B Utermohl
TG ) L 68 10 mL JLYERS, B EDIE 3 h, @it
FREUIVEWR A Ja , B8 S UL M HIE TR B ik 4
TETTEOHE IS B2 2R B R b 1 77 Ui AL 00 1390 8 I
BEF AT M B IR P E R OK B
ARG RN . TS B 10 mL KAE
BHHH 4% WERER &, 5 05 A sh i 807 %
[FVEIE AR Y, P 2 2 b B IR K A2 4 T
EY AR E BB B AR
AT E . IR TR A

C-D : 2)
Ven-d
AP NV KA ) D AR ) SRR Ui Sh 4% B, A/
mL; V R UTRE KA R T, mL; D #8038 HLAZ,
mm;d NSk BAR, mmn T HEUEE LA, A
C R HEA RS A o TRIERE ) R AR ShP A il
AR R R S
1.3.4  Fdlasr ik

fdi ] SPSS 17. 0 Bk 44 XF AH 5% 45 R i 17

Br, R FH B K R 5 22 53 BT (One-way ANOVA) |
XA FEAS - Y 83847 Duncan [Q 2 H AL, B
JKEELP <0.05,

N =

ﬁJ\
H
e

2 zh
2.1 PAREDBEAMTEE a T
FH ] La AT, SIEI6 o A v X RE 41 AT 520620 41
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BB T S x 10°A/mLe Horf s 0 B 28 240 1
MBS S5 2 AR i, HAES 36 /)
I RS B fIG, 55 60 /NG T AR E , AR A T
BPRFFRRE 53 AL IR 4140 B S BUR Ve a8 b L
AR I AR — B, AC 4L A9 40 B A 40 0 1B e
R, S T2 R AN T AR O L B
AV Xk £ AT P4 s T R TR ) B 4 T 5 5 T2
/NI AC LA GS AL BB KGRI T G 1A
Xf BREH , W REF R ATRON A5G, Ay AC 2H 2 2240
W EE RIS ) , GS A2 i m 1 R A4
B (JLANEERTER) |, 1057 30 ) A S8 B £ 0
AHTE T AT e D AU (1 A T R A G
ME (72 b )5 ) ARA AT fE S5 e Y3 i s 2
PEA Ko

Hi [ 1b AT A1, 7ESE B AR GS 48K a
P A T A ST 2 A R4 (P <0.05),
MAC 44.G HAMXT AR ZEEER(P>
0.05) , UaH] 1 PR 8% 1 B 2 0 T AR
KA ZARHER; G HM 2R a & 8721k
FE X B 2H A — B, 1 B A 2 Y S kg
PR ICIA B 5 55 36 /NS, AC 2R GS 1Ay
M2 ZE o S EAE T G AL B4, ol 5E 5 e
FHAH R I BRARA G, XA 72 h 5 4 A
Bl e FAREL T W R L. B
B 2R a B AT 48 h AR {BIEEHU)N,48 h
JE AR BE AR, X AT RE K B SR BRI A
Ko
2.2 EFHFEYMZEENYEDENTL

&l 2a AL, 25 S g0 4 5 0 R AR L, H
GS ZHAES 120 /NN SR A Y e B = T
XFHRZH (P <0.05) X FHE 1b i8R a & 58
AT 6 o X BRAL By SR AR ) AR ) e T =
Je BEEAT T 200 BT S AR T, 3K T R R R
B LR A K. AC A1F1 GS 4 1Y S R )
Ay R T R S, UL RO B B T
AR A T RGEE Y A K, TGS ZH BT IWE AR )
AR 120 /) B g R RE R P O R B A
ZHEME v % A ALY ( dissolved organic matter
DOM) $2 4t T I Ak KT I E SRt R . G
ISR AR ) R R R PG A HLAE 48 ~ 120
h A [ F RIE FEA, BR aX tR G A A B
SEUAE R ARG,
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Total bacteia number/ (105 4~/mL)
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—a— XTI Control group
o HANHEH R4 AC group
A AR RIS R 4L GS group I

[y
ol
(=]

—de— — MR IE S FE4 G group
1 J—

125

—
[=]
(=]
»

-3
ol

ol
(=]

DN
53]

0
0 12 24 36 48 60 72 84 96 108 120

iffa] Time/h
(b)

1 SRIAMITRAMMAESE(a) FIHFEE a(b) HETK

Fig.1 Changes of total bacterial numbers and chlorophyll-a in experimental and control groups

1 & 2b TT 40, 7655 48 /NAf, AC 41 1% A
Y i) AR TR AL s B (P <
0.05) , H 1 AT D il 28 T F 41 o e e A RRCR
o G 1% APy i 1 A8 Ak SRR LT X B4,
HEvE FICREMEER (P >0.05), BB — K Pk
WS IR TR BUAE Y R AN B, GS 4
AV ETE 48 ~ 120 h B[] R G, HAES
120 7N AR S 35 v 0 R AL A H A S5 21 (P <
0.01) , 5[EIFEA NG 2 G 4 begnl WL, FLak
VEEXTHR PN OGS 48 B AR KA R R

H ] 2¢ AT, SO0 i v A% S B A 1 DR A B
YAy S AR EEESR (P >0.05) , 5L
i 2H FNXT R 5 AR Bl W) AR ) ) AR ARk A SR
SRR AR B NEE R R, AC 41f1 GS
HHAESZI T U6 F5 1) i A= Bl ) A= ) 1 WIS T ) iR
MG, AR EEZER(P>0.05) T LUK
2 R A S AR I E R B, R
& FGTIR AR A R B 3 0 B R X AR
YA e A R AN 2
2.3 KRBT

i P 3 AT, B AC 2146, GS 4.6 41 Fixd IR
41 DOC DTN \PO,* ™ ¥ B AF (b a4 AR — 5, AC
4 \GS 41 .G 2 AT HE 4 A 37 o 1k A AL e v 38 A

AE 43 51k 57 ~ 63 mg/L.25 ~31 mg/L 27 ~
33 mg/L 1 20 ~ 35 mg/L( & 3a), i LA W, AC
2 AR TR A AL WA 2 s 2% v T T BELZH RN At
S 2, 3XCFH 2 T TR A SRR o A P R (TR
WEshA ) F0EB 43 T80 DT T T8I M 1tk A BL Bk A
X, [ARE, & 3b AT, AC ZH 1 v M A Rk
FEAESE 0 A v BV b i TR B RSB 4 (AC
H3~6mg/L.GSZ1.0~1.5 mg/L.G %4 1.0~
3.4 mg/L X HRZH 1.2 ~5 mg/L) , X WA T
P VR A 5o Fh I 3e AT, SEBR 2 ARt REZH 1Y)
R RV A S RS, e A K AR it
TWERERE.

3 {hHe

HAT, 5T AL BER AR MK F R A 3
BLULA LB IR Sk SRR AT N T 458458 ok 52 il 5 B
KA A ) [R5 2 RN A Sz, DT 38 31 44 Ak 7K
FRIGE R, ASCH GS AR G 2L i 2 b
R AT RN AT A AR TR N TR, AC
LHA NIRRT GS 2N N R B 234 FLARTE X
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a X84 Control group a
@ 4200 . 105 [ R EMEM AL AC group
£ ab . S | 2R IR GS group
mﬁ 3500 | 2 90 [ SN EFIAL G group o
RED 200l a i 1 ab g\% 75 ::::
'HE\ Bl b bc g "‘
REE H b HE 60 o
ggg 2100 | . 1 ;é = :’2
ZoT T 5§ 45 %
£ [1] a 5] a D<)
22~ 00t FH um b 3
=e T us g 30 RS
— E o c = "4
3 700 [ ] b
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= o i i L tant N
0 48 9 0 48 9
iFE] Time/h it A Time/h
(a) (b)
240 a
a
210
}0 a
s 180
87 150 un
He N
RS 120 T
R a a a
He 90 2 a 1
% < a l | uE....
2 60 [ | a
o E 2 MmMlI
= 30l @ § Ba::: T}
o L_FH HERAN P
0 48 96

B fE] Time/h

(©

Pl o [R] — ] AN RN PR A ORI Z 8] 2257 B3 (P <0.05)  MIR/ING PR R M Z 7] 22 57 A 3% (P >0.05)

At the same time, different lowercase letter combinations indicate significant difference between pairwise( P <0.05) and the same lowercase

letter combination indicates that the difference between pairwise is not significant( P >0.05)

B2 RFHFEMENE(a) RAEVE (D) MRENMEDE () HEN

Fig.2 Changes of total phytoplankton biomass (a) , rotifer biomass (b) and protozoan biomass (c)

3.1 BT MNP E EMBREFEKPHE
S EIN A

T R T A2 2 T 20 T 5 T A K 1) O A
BEIRICER T F IR 8 1 A Kok U, i
P ) A R O R A A A L
ToRiRaE 2 b A7 00 X 4 TR AR AR AR 4 1) 42
YER, IS I 3T R

G H— VI s E M A T GS 47
eI AR BB . G AL R R
AP e B R AR S AR P R R A
I W2 (P >0.05) s SEH i 36 h, G 411
B BRSO BRA, JUHOEAERT 12 h, G A
MBI ALP (RAE SRS, G AL AN
B ERER a i AR R A X R AR —
B P, — UM o w26 0 220 30 T LA i 4
A (HAERE S S50 0 F oW ) 36 JE W i

B
w nﬁ o

http: //www. shhydxxb. com

PIREE I B CRRICANBR R AR , & B
VA HURK B S AR T AP TS 2 s
ERYFE W S A A 5 s s A kT
B IEIAI A 7 BRI Bh iR A%, R B W R
TEA WU 3 F b 2 3 T 2 56 B R,
BIVGE A S R0 B A W ER ., T L, A AL
BB AT LA HE S W B B ) S 30, e L 5%
W SEAT A AR K o G 4 — MR A A5
UTE T B [ AR T A A K (R S B
S R AR 0 B A e 5 TE I SR AT
BEANAG BB T % o0 -H2 LA B DS S T 56, 4
T M55 A 3 2 D e L 81 2 R e T
REEH C N 4L e s F% d@ it AR
I 6 3 7 /K A e RS o A 28 48 B FPtE
TN % Bk BB 35 M3 A T A 0 L AR B, A AL
P T B R B, — MR I £ B
HIEER RS K C/N FEARRE K I 40 B 1 A



134 BERIMG , 5 C IR T AR W) SR BESR IR A 1 1 i 89

K C/N HEGKFIFFA A 1 5 C N 4L i
S0 T AR 0 T A K, DA T B 0 37 o Al 0 B
TR o k2 U8, e b= 7 i 3 1
AT LAAS B AR 2 B A G, DT S B A
SRR WS A K o R R A AT B GS
CH R AR R TR IR R ) R S s T IR
(P <0.05) X5 F G BEFE ¥ 2R 0

PR MUK
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organic carbon/ (mg/L)
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iFE] Time/h
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0. 248
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0.18 H\}
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MR ER R Y
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Fig.3 Concentration change of dissolved organic carbon(a), dissolved total nitrogen(b) and phosphate( c)
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Control measures of biofloc-technology aquaculture under light condition

FAN Lipeng' , LIU Wenchang'*, TAN Hongxin'** | LUO Guozhi'*>”*, SUN Dachuan'” | ZHNAG Nannan',
CAO Baoxin'

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Freshwater Aquatic Genetic Resources, Shanghai Ocean University, Ministry of Agriculture, Shanghai 201306,

China ; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Minisiry of

Education, Shanghai 201306, China)

Abstract; By using the method of experimental ecology, the water in the early stage of BFT aquaculture was
used as the experimental material. The effects of bacteria free predators ( protozoa etc. , group AC), group
with shrimp order supplemented with glucose (group GS) and single dose of glucose (group G) on bacteria
and plankton in water were investigated. The results show that the biomass of rotifer, phytoplankton and
concentration of chlorophyll-a in group GS were significantly higher than those in control group (P <0.05) in
120 h, while the biomass of rotifer and the phytoplankton in the group G had no significant difference from the
control group (P >0.05) during the whole experiment (P >0.05) , so the bottom-up effect of the sequential
batch addition of glucose was more obvious than that of the one-off addition, and the top-down effect of group
GS with large predators was not obvious. The total number of bacteria in the experimental group and the
control group was higher than 5 x 10’ cells / mL. The highest peak number of bacteria was (13.10 +3.79)
x 10’ cells / mL in group AC, which reduced the predation pressure on the bacteria and promoted the growth
of the bacteria after removing the bacterial predator. The dissolved organic carbon concentration and dissolved
total nitrogen concentration in the group AC were always higher than those of other groups. In the group GS,
group G and the control group, the concentrations of dissolved organic carbon, total dissolved nitrogen and
phosphate were basically consistent. Killing bacterial predator released a large amount of dissolved organic
matter, adding appropriate amount of glucose, and adding shrimp had no obvious effect on the water quality of
culture. Killing bacterial predator released a large amount of dissolved organic matter. Adding appropriate
amount of glucose and adding shrimp had no obvious effect on the water quality of culture. The results provide
the basis for control measures on sunshine biofloc-technology aquaculture in production.

Key words: bottom-up effect; top-down effect; organic carbon source; bacterial predator; biofloc-

technology ; plankton; water quality
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